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FACT AND FANCY IN SENSORY DEPRIVATION STUDIES 


I. INTRODUCTION AND PURPOSE 


Isolation phenomena have received wide attention since the 
first newspaper reports, some eight years ago, of experiments per- 
formed at McGill University’ on problems described by the term 
“sensory deprivation.” This work made a profound impression 
on both the medical and the lay press. A volume of magazine 
and newspaper stories resulted, generalizing from the technical 
reports and drawing conclusions that have given rise to some 
gross misconceptions. It was implied that a new psychologic 
technic had been demonstrated which (a) involved isolation and 
reduction of sensory stimulation, (b) had the power of reducing 
normal healthy people to mental incompetency (17, 18), and (c) 
was probably involved in the “mysterious and diabolical technics 
of brainwashing and thought control” practiced by the Commu- 
nists (19). Fact and fancy, intermingled in these second- and 
third-hand reports, were repeated indiscriminately by responsible 
men of several scientific disciplines. 


The interest of the press was understandable. Out of Com- 
munist China had come the news of large-scale group reform. 
From Hong Kong had come reports of westerners (Caucasians) 
who had experienced from two to four years in the regular 
Chinese penal system. Szu Hsiang Kai Tsao, thought control, had 
become a national policy. One’s thoughts flashed back to the early 
Russian political trials, the Nazi prewar public trials, and the more 
recent spectacle involving Cardinal Mindzenty. Then, with the 
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end of the Korean conflict and Operation Big Switeh, came well- 
documented accounts, that sounded first like collaboration, then 
coercion, and finally were labeled “brainwashing” ( 1, 2, 4, 5, 
7-11, 14, 15, 16, 21-24, 27, 28). 


The journalists’ reaction was typified by the title of an article 
published in The New Yorker entitled, “A Study of Something 
New in History” (13). This inference of “newness,” of something 
unknown and therefore to be feared, permeated the news. A 
sinister version of George Orwell’s Nineteen Eighty-Four (20) 
was represented as being just over the horizon. It was not difficult 
to imagine “Big Brother” looking over a shoulder. Unfortunately, 
such widespread coverage is capable of coloring everyone’s think- 
ing, even that of serious scientific investigators, through the 
tremendous amount of “authoritative” information supplied by 
our ubiquitous sources of intelligence. 


Much that was written on the subject of isolation seemed 
extravagant on the surface. In view of the importance of the 
issues in both military and civil affairs, it appeared that a critical 
evaluation of the relevant literature was needed, at least, to 
separate fact from fancy. No published survey approached com- 
pleteness and it was felt that a comprehensive review of the 
literature was indicated. 


As this search progressed, it became evident that systematic 
understanding of sensory deprivation involved several other 
psychologic concepts, to which the behavior in question was related. 
These include fatigue, monotony, boredom, and isolation which are 
conceptually interrelated and involve closely associated behavioral 
processes. It became apparent that the phenomena under review 
had implications for human behavior in military situations other 
than the interrogation of prisoners of war. Isolation, monotony, 
and sensory deprivation also characterize the environment of a 
number of present operator tasks and of small groups working at 
remote outposts and will apply in the future to missile units and 
the ecology of the sealed cabin. 


The following chapters first present a brief review of the 
research leading up to current studies on sensory deprivation. 
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This discussion is not intended to be exhaustive, and more detailed 
information can be obtained from the cited references (202, 203, 
206, 208). The broader issues, in which the problem has been 
studied, are outlined in chapter III, entitled “The Nature of Isola- 
tion.” Chapters IV and V consist of summaries of published 
reports, first, of the autobiographic, anecdotal, and clinical litera- 
ture, and then, of the experimental literature. The final chapters 
consist of a summary of the present knowledge of isolation effects 
on human behavior and a discussion of probable military implica- 
tions. 


. II. BACKGROUND OF THE SENSORY DEPRIVATION 
RESEARCH 


To place the research on sensory deprivation in perspective, 
it must be treated as a problem involving the effects of certain 
organism-environment interaction situations on efficiency of hu- 
man performance. One may begin with a general question con- 
cerning the factors which could cause a healthy, normally 
functioning, well-motivated individual to react inefficiently. In 
order to study this, factors associated with performance efficiency 
must be examined. One factor, illustrated with countless ex- 
amples in everyday experience, is that of the deleterious effect 
of boredom in monotonous situations. Another factor is the ap- 
parent paradox that although accuracy and rate of performance 
decrease with time during concentration on a task, they may be 
restored by disturbing the subject. 


Distraction studies were conducted to try to answer this 
paradox, of why, when something occurred to disturb an individual 
concentrating on a task, his performance curve improved. Scott 
(206) made a detailed summary of this work, with an extensive 
bibliography. The results indicate, that, regardless of whether 
the task was simple or complex and distraction present or absent, 
time was the clue. Performance fell off at a predictable rate 
without distraction and could be reinstated by an increase in 
“background noise” for a variable length of time. All evidence 
showed this lapse, with time. 


This still does not explain why a healthy, motivated in- 
dividual, concentrating on a task, loses efficiency with time and 
makes mistakes. One proposed explanation is that these effects 
are caused by fatigue. Fatigue has proved difficult to define, 
however, and even more difficult to measure (82, 84, 101, 107, 
109, 110, 111). Apparently, two distinct types of “fatigue” have 
been described: 


1. Fatigue of heavy work (75, 94): The physiologic effects 
of heavy muscular work can be measured with some degree of 
success. Studies at the Harvard fatigue laboratory demonstrated 
that hard physical work produced a physiologic change in the 
organism and produced certain chemicals during anaerobic 
metabolism as predictable “products of fatigue.” Still other in- 
vestigators (54, 57, 85, 91, 96, 97, 99) explored the possibility 
of the exhaustion of energy reserves, noting that individuals in 
“poor physical condition” had a reduced capacity for transform- 
ing energy. These parameters were further defined by demon- 
strable and measurable limits that allowed some quantification of 
data. Recently, Wells et al. (75), at the School of Aviation 
Medicine, have thrown more light on this subject and provided 
explanations for some facets of the mystery of “physical condi- 
tion.” Even this work has failed to show substantial correlation 
between “physical fitness” and success, regardless of task. 


2. Fatigue of mental and sedentary work: Physiologic 
effects have not been demonstrated in sedentary work or in pro- 
longed mental work, but work decrement following a prolonged 
repetitive effort is a common observation (71, 72, 74). Stresses 
of many kinds have been observed to increase this loss of ef- 
ficiency — anxiety in particular (90-93). Pilots have been studied 
intensively (83, 84, 95, 98, 100, 102-106, 112) and have been 
found to be exposed to multiple stresses such as low oxygen ten- 
sion (47, 64, 65, 66, 123), intestinal distension and other symptoms 
of dysbarism, hypoglycemia, and prolonged periods of sitting in 
a confined position. All of these factors, separately and in com- 
bination, have been used to explain “emotional fatigue” in pilots 
(73). It has been agreed that it is common, after prolonged 
mental effort, to experience an increased sense of annoyance, a 
lack of control, a tendency to be aphasic and quick-tempered. 


Investigation of the additional stress of hypoxia has demonstrated 
that in a low oxygen medium, both physiologie and psyehologic 
fatigue (subjective feeling and work decrement) definitely were 
increased (64, 65, 66, 123). Neurophysiologists have maintained, 
however, that no demonstrable deficit in the oxidative processes 
of the brain has been found during so-called “fatigue.” The 
cerebral-respiratory quotient of 1 was never exceeded and the 
ratio of 1:1 (oxygen to carbohydrate) evidently was not altered 
under the circumstances that had been shown to be conducive 
to “mental fatigue” (76, 136). 


Why then, the drop of attention? With the advent of World 
War II, this question became a matter of importance in relation 
to men who were required to stand long vigils alone. The fact 
that their own safety as well as that of many others depended 
on constant alertness did not prevent lapses of attention, blocking, 
and blank periods (92). This occurred in spite of a high degree 
of motivation (132, 133, 166). The pressure of the war effort 
demanded more realistic technics for the controlled study of hu- 
man behavior. Sir Frederick Bartlett (86) supplied the means 
to answer this problem as he explained the beginnings of the 
Cambridge Cockpit studies: 


It is always difficult to fix a beginning for any ideas which 
grow slowly into a new approach to long-standing problems and a 
new set of techniques for their study. No doubt in this case there 
was a process of gradually accumulating discontent with the classical 
methods of the experimental psychologists in a good many different 
areas of investigation. Visual perception had been dominated by 
the employment of squares, triangles, circles, and similar figures 
drawn in two-dimensional form on cards, very different in their 
properties and perceptual demands from the contours, shapes and 
meaningful objects of the visual world, and usually with all the 
vitally important distance and depth characteristics lacking ... . 
The units used in the classical experiments, (simple thresholds of 
movement; reaction times having, often enough, succession but 
nothing that could be called an ordered sequence; items in the skill, 
separated from everything else, having the accredited form of 
“‘stimulus-response,” but devoid of any character of accomplishment | 
of an internally varied task) seemed, if they were forced into the 
everyday world of work and play to have the taint of “nonsense”... . 
What we needed to know was precisely how skill, in long continued 
exercise, may change and perhaps deteriorate . ... So I asked 


Kenneth Craik whether he could design and build controls for an 
experimental cockpit. We should, it seemed to me, try to pick out 
the “key,” or essential, elements in the control behaviour of a pilot 
flying by instruments. We should record these accurately, if need 
be for long periods, and also as much as possible of the associated, 
if less critical, activities. Then we should know, not only whether 
more or less work was being done, but also by what kinds and amount 
of change in the coordinated control behaviour these, and other, 
variations were brought about. 


These studies showed initial performance improvement followed 
by rapid deterioration. As time passed during the experiment, 
subjects became increasingly willing to accept lower standards 
of accuracy and performance. They also ceased to react to the 
panel of instruments that attracted their attention. Instruments 
at the periphery of the display were forgotten and “end deteriora- 
tion” was observed whenever the subjects were informed that 
they were in the final stage of their run. They further observed 
that experience tended to delay the onset of this “skill fatigue” 
(70, 87, 88). | 


Realizing that even rested men will sometimes sleep on wateh 
or guard, the military services adopted an empirie approaeh to 
the problem. Almost all combatants resorted, either openly or 
sub rosa, to the use of analeptic drugs to lengthen attention span 
and delay the work decrement shown to exist (by the Cambridge 
Cockpit studies). The use of these drugs was not without basis, 
for investigators had been exploring the action of stimulants on 
work and “fatigue” for many years (108, 114-119, 121, 122, 125, 
126, 128, 129, 180, 135). This was continued (120, 127, 131, 
137), but it remained on a rather uncontrolled basis until the 
studies of Payne and Hauty at the School of Aviation Medicine 
demonstrated under controlled conditions that work decrement on 
psychomotor tasks could be prevented by analeptics, such as 
d-amphetamine and benzedrine, for periods up to seven hours 
(124, 132, 188, 134). | 


Progress has been made. It had been shown conelusively 
that an individual reaeting in an environment affording a limited 
stimulus pattern, such as on shipboard, or performing work of a 
repetitive nature, no matter how complex, would eventually suffer 
a loss of efficiency. This loss accompanied boredom and apathy, 
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particularly if the monotony of the environment continued. This 
might be postponed for a while by a highly trained and motivated 
individual. With the help of analeptic drugs, it could be prevented 
for longer periods of time. However, recognition that decreased 
awareness occurred did not explain why it occurred. Neuro- 
physiologists, using the EEG as a tool, traced the site of action 
of the “cortical stimulating” or analeptic drugs to the reticular 
formation of the midbrain of cats (81). Again, using the EEG 
record as a means of measurement to correlate brain activity with 
behavior, a record characteristic of the resting state was converted 
to a state characteristic of arousal by a sensory stimulus (78). 
Other investigators (76, 77) compared EEG changes following 
sensory stimuli in the waking state with those observed in normal 
sleep. The former revealed only minor changes while the latter, 
as had been suggested, showed very different forms of arousal 
responses varying with the level of consciousness. It was further 
demonstrated (76) that during syncope, with large slow waves in. 
the EEG, the apparently unconscious subjects reacted to verbal 
commands by changes in the slow waves, diminishing them, ac- 
celerating them, or blocking them. There was complete. amnesia 
for command and reaction. These observations seemed to indicate 
that a regulating system exists in the brain which coordinates 
the sum of external stimuli so that the individual retains a level 
of awareness commensurate with the demands of the environ- 
ment (79, 80). This system, apparently a function of the reticular 
formation of the midbrain, is responsible for the diffuse arousal 
reaction essential to alert behavior. To quote Scott (206): | 


These data provide neurophysiologic grounds for the view that 
stimuli have non-specific effects. It appears significant that the 
cortical effects described, correspond not only to alertness, without 
which adaptive behaviour is impossible, but possibly to adaptiveness 
of waking behaviour also. 


An experiment is described in which human subjects were ex- 
posed to an extreme lack of variety of-.stimulation. Intelligence- 
test performance was impaired during and immediately following 
this period of perceptual isolation, motivational disturbances were 
marked, and there was extensive hallucinatory activity in the period 
of isolation. 


. It is coneluded that these symptoms are an extreme form of the 
so-called mental fatigue, and clarify the essential characteristics. 
Physiologically, we must distinguish between the specific or cue 
functions of environmental stimulation, which guide behaviour 
directly, and its non-specific or “activation” functions which form 
the background for the selective utilization of cues, upon which adap- 
‘tive behaviour depends. 


There appear to be two processes simultaneously active in which 
the functions of stimuli in behavior are quite different. The first 
one is familiar, involving the direct afferent-efferent stimulus- 
response pattern. The second, which is novel, has emerged from 
the foregoing review and is directly involved in the concepts of 
sensory deprivation and isolation. It appears to be associated 
with the aggregation of environmental influences (29) as well 
as nondirect or diffuse response to direct focal stimuli, causing 
a state of awareness or arousal. These interactions must depend 
not only on the state of the individual and his environment, but 
also on all possible combinations of both. 


Sensory deprivation consists of a reduction of the totality 
of stimulation in the environment, thus reducing the nonspecific 
arousal stimulation. On theoretic grounds such sensory reduction 
could be shown to involve the variability and the intensity of 
sensory stimulation. Reduction of variability or intensity would 
result in a monotonous environment, but any variability might 
account for the effects of distraction which have been mentioned. 
Prolonged monotony would then be hypothesized to reduce aware- 
ness, mental alertness, and mental efficiency. 


Sensory deprivation is a phenomenon of isolation to the 
extent that the individual is shut off from sources of information, 
regardless of how this is accomplished; as a result of monotony 
of stimulation he is separated from, or isolated from, the environ- 
ment. At this point it should be noted that sensory deprivation 
may vary quantitatively, along a continuum, from one extreme 
to the other. Extreme monotony in both the immediate task (or 
figure, in perceptual terms) and the background is unusual, but 
has been described by prisoners. For example, Burney (3) de- 
scribed his eighteen months in solitary confinement as follows: 


I feel a sense of impotence -- an inexorable subjection to a 


machine of nameless horror .. . Variety is the very stuff of life. 
We need the constant ebb and flow of wavelets of sensations, 
thought, perception, action, and emotion -- keeping even our isola- 


tion in the ocean of reality, so that we neither encroach or are en- 
croached upon. 


Perhaps the most vivid statement comes from a novel, From Here 
to Eternity (12) and not from autobiography. It is in the 
section where Angelo is telling “Prew” how to “beat” solitary 
confinement: 


“The main thing,” Angelo said, “is to remember to make your- 
self relax. You got two, maybe three days to do, maybe more, in 
there. There is no way to get out of it, no way to cut it short. 
You might’s well accept it and get used to it, and relax ... The 
first half hour isn’t so bad ... you've probably been beaten and 
relief to escape makes you feel good and you relax. Then it wears 
off and your mind starts to working ... too confined to stand or 
walk so must lay on ‘bunk,’ that is ten or twelve iron pipes hung 
from the wall by chains with no mattress. If you once start to 
-yell, you’re done. You can beat it, if ycu can control your mind 

. count breaths ... to keep occupied ... hunger makes it : 
worse ... If you can think about nice things, as long as they are 
things you don’t want and no people — for they remind you of 
things you’ve done and that brings you, and where you are, back 
into it.” 


The funny thing was — it did not seem so hard at all when he 
tried it. The only way he could ever explain it to himself afterwards 


was, he was very tired and his mind kept slipping away — the 
black spot got bigger and he pushed the last thought away... saw 
two bright spots in the darkness connected by a string ... then 


went farther until only the one light was visible and the cord 
stretching back to the other body he could no longer see. 


This same depersonalization was reported in practically the same 
words by some subjects in sensory deprivation experiments. Lilly,? 
reported a similar experience, while serving as a subject in his 
own experiment (203) discussed subsequently in detail. 


2John C. Lilly, M.D., National Institute of Mental Health, National Institute of Health, 
Bethesda, Md. This work will be referred to as the NIMH group or by use of Dr. Lilly’s name. 


\ 


: Less extreme and more common is the type of situation in 
which the task (figure) is repetitive (often uninteresting) and 
the background monotonous. Studies of interstate truck drivers 
(68) have shown that the patterning of both figure and ground 
can be so repetitive as to produce monotony, boredom, and som- 
nolence. Reports of visual hallucinations are common among pro- 
fessional drivers and probably result from the hypnagogic activity 
described. The same observations apply to aircraft spotters, night 
watchmen, and at times sailors on watch at sea (63). Here both 
the intensity level and pattern of the stimuli, both internal and 
external, are reduced (49-53, 60, 68). This has resulted in not 
recognizing a new stimulus when it appears as has been reported 
in radar-scope monitoring (62) or may proceed to the hallucina- 
tion-delusion type of activity described. 


Ill. THE NATURE OF ISOLATION 


The essential nature of isolation is the separation of an 
individual from objects in his environment. It can occur in a 
number of ways. It may vary in degree. The objects from which 
the individual is isolated may vary in significance for him. Finally, 
the condition of isolation may involve various kinds of barriers, 
active or passive, internal or external, and threatening or non- 
threatening, all with varying degrees of permanence and permea- 
bility. 


An analysis of these dimensions of isolation is useful for 
several reasons. First, it helps clarify the phenomena of isolation 
and their relation to-other well-known behavioral phenomena, such 
as frustration and anxiety (4, 197, 204, 209). Asa result, reaction 
to isolation can be more readily understood as aspects of general 
behavioral mechanisms (39, 42, 48, 56, 58, 59, 69), of which they are 
special cases. Second, it demonstrates the observation that 
many of the. dimensions of isolation are interrelated, with the 
result that their effects are additive. This is important in 
studying the sensory deprivation which occurs in conjunction 
with some degree of confinement, social isolation, or restraint. 
Most of the phenomena cited are complex in this respect but have 
been attributed by researchers to a particular mechanism under 
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investigation. And third, a systematic classification of situational 
and personal factors in isolation phenomena may furnish the basis 
of establishing a framework of functional relations by means of 
which behavior in new situations eventually might be predicted. 


An approach to systematic analysis of isolation phenomena 
has been made in several papers by Sells (25, 26, 45). This is 
summarized as follows: | 


There appear to be three modes or mechanisms of isolating an 
individual. These are (1) by confinement to a limited space, (2) by 
separation from particular stimuli to whieh the individual has at- 
tachment or dependency needs, and (3) separation from the en- 
vironment by reduction of areas of stimulation. 


1. The first mode, confinement to a limited space, may often 
involve one or both of the other, but not necessarily. The essential 
principle of confinement is restraint of freedom of movement and 
can be accomplished in a variety of ways listed below: 


a. Restraint of movement as by a seat belt or shoulder 
harness. : ` 


b. Barriers, such as a locked door, wall, command, or threat. 


c. Encapsulation, as in a full-pressure suit with helmet 
or in a cramped living space such as that of a sealed capim for 
space flight. 


d. Time restrictions, such as a curfew. Confinement de- 
prives the individual of freedom and is primarily frustrating. The 
nature and permanency of the confining barriers determine the 
individual’s reaction to the situation. 


2. The second mode, separation from valued stimuli, illustrates 
another aspect of isolation. It may occur through confinement, as 
in the case of prisoners, but may also be a function of distance or 
occupation with duties or activities which keep the individual from 
communicating or associating with individuals or objects of im- 
portance to him. Examples of such separation may be extensive, but 
can probably be classified into categories. The following are il- 
lustrative: 


a. The first category is distance, as in being away from 
home, in the service or overseas. The presence of other people may 
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eventually permit new identifications and consequent adjustment; but 
feelings of loneliness which are primarily unsatisfied dependency 
needs vary with the individual and may be acute until such adjust- 
ments are made. 


b. The second category is communication. Disruption of 
communication may vary from complete interruption to a variety of 
less extreme forms, varying with the type of communication, time 
delay, amount of information, persons involved, and censorship. The 
effects of reduced communication also depend on the individual and 
the circumstances. 


3. The third mode, separation from the environment, is often 
involved in confinement and social isolation. For instance, a person 
may become blind or deaf and be shut off from that particular 
source of stimuli without confinement or separation from his normal 
supports (61). 


When a person is isolated by any of the modes described, the 
nature of the barriers is also important. They may be internal 
as in the case of restraint by fear, conscience, principle, voluntary 
deprivation, or self-punishment. They may also be imposed by 
afflictions, weakness, or injury. They may be external, imposed 
by factors outside the individual. Either internal or external 
barriers may be active (such as a captor or guard) or passive 
(such as a lock, distance, or a prison wall). They may be threaten- 
ing or nonthreatening. In addition, the individual may be re- 
strained from entering or from leaving and the barrier may be 
either passable or circumnavigable in varying degree. The im- 
plication of these variations in the characteristics of barriers has 
been studied systematically in relation to behavior mechanisms 
of motivation, frustration, deprivation, conflict, and stress by 
Murphy (41), Cattell (80), Rosenzweig (44), and others. It is 
the writer’s opinion, supported by Sells (25, 26), that these 
mechanisms are central to most of the phenomena of isolation. 


` From the preceding discussion, an approach to the analysis. 
of any particular case of isolation can be inferred. This would 
require (a) characterization of the mode of isolation, (b) the 
nature, strength, and permanence of the barriers (36), and (c) 
the motivation and personality of the isolated individual (32, 37, 
38, 55). In the case of isolated groups, it would be necessary to 
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add (d) the organization, structure, and funetional relationships 
within the group (143). 


The principle involved in (a) relates to the agent or disturb- 
ing process. Confinement and restraint involve frustration, dep- 
rivation, and stress, in terms of Rosenzweig’s theory. Social 
isolation is additionally related to dependency needs, and sensory 
deprivation implies still further stress of psychophysiologic nature, 
reducing mental efficiency in proportion to monotony. In abstract 
discussion these effects can be described separately but practically 
they occur in combinations and are synergistic in effect. The 
result is seen as complex stress and often is impossible to disen- 
tangle when encountered in real life. 


The characteristics of the effective barriers need to be 
analyzed separately in order to throw light on both the nature of 
the situation and the reaction of the individual. In extreme cases, 
internal barriers may reflect psychotic behavior, but not always. 
However, in general, stress can be expected to be more intense 
when the barriers are internal, threatening, prolonged, and im- 
pervious. These effects tend to be enhanced as the value invested 
in the goal objects increases. Hence the analysis of individual 
motivation is necessary to evaluate deprivation and frustration | 
in an individual case. Among personality traits, the nature and 
intensity of dependency needs, and, conversely, the degree of self- 
sufficiency, seem critical (152, 153, 154). 


From this analysis it became apparent that there is a rationale 
for the inclusion in this survey of autobiographic. accounts of con- 
finement and social isolation, often accompanied by the additional 
stresses of hunger, thirst, injury, and illness. Examples of com- 
plex situational stress will be considered in relation to the sub- 
sequent summaries of the literature. 


IV. REVIEW OF ANECDOTAL AND CLINICAL 
LITERATURE ON ISOLATION 


Accounts of cases of solitary sailors 


These men are certainly isolated. However, few of them have 
stressed this factor. They are more often concerned with the 
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work eonnected with the voyage. There are relatively few wak- 
ing periods of inaction or relaxation. The problem is quite dif- 
ferent when solitary castaways are considered. This unfortunate 
group has generally been forced to endure the additional stresses 
of uncertainty of outcome, hunger, and thirst. Their reports have 
contributed to the background of knowledge concerning isolation 
as an element of complex stress. Such reports are more varied 
and uncontrolled than experimental studies, but they compensate 
to a degree, by being more realistic (6). The accounts reviewed 
have certain common findings: Î 


1. The first few days of isolation, regardless of the distraction 
of work or the complications of exposure, physical threat, and 
hunger, seem to cause fear and uncertainty. 


2. If the survivor gives way to fear, the symptoms of mental 
illness become dominant, as seen in the account of the Medusa 
`: (160) and that of Walter Gibson (163). 


8. After many days of exposure, survivors report that they 
tend to -become introspective, turning their interest inward to 
strengthen themselves. They later needed a period of readjustment 
to society. 


| 4. Survivors seem to have been characterized by a deep con- 
viction that they would live, by the ability to become stoical in the 
face of danger, and by the readiness to take advantage of any 
presenting opportunity. These traits were characteristic of the 
solitary sailors — Bernicot, Bombard, and Slocum (155, 156, 159). 


Joshua Slocum. (159), while sailing around the world, en- 
countered a gale in the South Atlantic. He had just made a meal 
of white Pico cheese and fresh plums. Cramping began, seriously 
hampering his efforts to reef sail and lash down the wheel.. When 
he had accomplished this, he lay down on the cabin floor, unable 
to help himself. At some time during the night, he saw a tall, 
bearded man standing at the wheel and thought of piracy. The 
man spoke, telling him that he was navigator of the Pinta under 
the flag of Columbus and would bring the boat safely through the 
storm. Slocum tried to get him to take down sail, but he refused 
on the grounds that they must catch the Pinta. When Slocum 
awoke, he was on course and had sailed over 90 miles during the 
night. Later, in a dream, the same pilot appeared to state that 


14 





Slocum had done well to take this advice. As this oceurred early 
in his voyage one might expect other hallucinatory activity later, 
but none occurred. Slocum did make the observation that the 
first few days alone against the sea are the worst. Therefore, this 
possible isolation effect may have been a factor in his hallucina- 
tion as well as the obvious additional stress of a severe gastro- 
enteritis. | 


Bernicot (155) made a similar observation concerning the 
first few days. He also mentioned having refused an invitation 
to dinner on another yacht, after crossing the Atlantic, for fear 
that he would not be able to converse in a manner and with con- 
tent acceptable to society. | 


Bombard (156), a trained medical observer, wrote an in- 
teresting account. He found it extremely difficult to be objective 
about his position. He, too, felt that the first few days of isolation 
were the worst. The “sameness” of environment produced loneli- 
ness and caused a withdrawal “into himself” as a source of mate- 
rial to combat monotony. He consciously attempted to control his 
thoughts and limit them to pleasant things in order to push away 
the anxiety-producing aspects of his situation. He also discovered 
that the aimlessness of doing what he pleased was undermining 
him. It became a necessity to strictly regulate and apportion his 
waking hours as a defense. 


His observations make a good introduction to the examples 
taken from this literature: 


Examples confirmed the overwhelming importance of morale. 
Statistics show that 90 percent of survivors of shipwrecks die within 
three days — yet it takes longer to perish of hunger or thirst. When 
a man’s ship goes down, his whole universe goes with him. Because 
he no longer has a deck under his feet, his courage and reason 
abandon him. Even if he reaches a lifeboat, he is not necessarily 
safe. He sits, slumped, contemplating his misery and can hardly 
be said to be alive. Helpless in the night, chilled by sea and wind, 
terrified by the solitude, it takes less than three days for him to 
surrender his life. 


How many castaways through the ages have become stiff and 


sudden corpses, killed not by the sea, not by the hunger and thirst, 
but by their own terror? 
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In support of Bombard's hypothesis are the accounts of the 
wreck of the frigate Medusa, the experience of Walter Gibson, and 
the sinkings of the Titanic, Lusitania, and more recently, the 
Andrea Doria. In all of these disasters leadership and control 
through normal channels of communication were disrupted. An 
initial phase of emotional shock was followed by a wave of anger 
or complete apathy, depending on the individual, often rapidly 
followed by regression and culminating in savage physical attack 
on others or a complete withdrawal into themselves. 


Accounts of isolation resulting from shipwrecks 


The wreck of the frigate Medusa in 1816 is a vivid example 
of hysteria following emotional shock. At the time of the wreck, 
the captain, officers, and important passengers debarked in the 
available boats with most of the provisions, leaving 146 men and 
one woman on a raft barely affording them standing room and 
with a small store of wine and food. There was disorganization, 
and the lack of control was compounded by drunkenness. This 
resulted in wanton attack, murder, and loss of most of the provi- 
sions. In five days, hunger became so acute that some resorted 
to cannibalism. On the sixth day, the strongest remaining in- 
dividuals decided to throw the 12 weakest overboard on the basis 
that they would not live anyway and would only uselessly consume 
needed rations. No further reduction of members was necessary, 
for they landed safely the following day (160). 


The report of Walter Gibson (163) tells much the same 
story with 4 surviving out of 135 after their ship was sunk in 
the Indian ocean during World War II. The primary emotional 
shock was followed by mental changes, suicide, fighting for 
survival, and murder. Those who survived this wave of mania 
were subjected to the multiple stresses of thirst, hunger, exposure, 
sunburn, dehydration, starvation, and profound weakness. Many 
resorted to cannibalism. Hallucinations were common and usually 
took some form of rescue experience. 


These reports illustrate isolation effects in the presence of 
severe complex stress. However, there are reports of other situa- 


tions of equivalent stress, where interpersonal relations and com- 
munication did not break down. Some of these are episodes with 


16 


` two men, some are with small groups, and all of them suggest 
that the behavior recorded by Gibson and others was probably not 
the result of isolation and stress alone, but also of lack of organiza- 
tion, discipline, and leadership (160, 161, 164, 165, 167-172).. 


Ensio Tiira (168), a “Foreign Legionnaire,” and his friend 
Ericsson jumped ship with a small life raft and a meager supply 
of wine, water, and food, hoping to escape from the Legion and 
drift ashore on some islands they had seen. Instead, they were 
blown out to sea and thirty-two days later Tiira was rescued 600 
miles across the Indian ocean from the point where they “jumped”’ 
ship. In the meantime Ericsson had hallucinated, become de- 
lusional, and died. After Ericsson began to show symptoms of 
mental deterioration, he became more active, fell overboard and 
was pulled back, weakened rapidly, and became completely help- 
less before he succumbed. Tiira became as passive as was possible 
in the face of attacks by sharks and at times, apparently, was in- 
different even to this threat. However, throughout the encounter, 
he firmly believed that he would live. 


The loss of the Japanese submarine, Number 6, in 1910 on 
the bottom of Hiroshima Bay was documented by her commanding 
officer, who sat in the conning tower and described the happenings 
until the time of his death, so that his crew would not have died 
in vain. When the submarine settled to the bottom at 52 feet, the 
entire crew realized that they had no way, or hope, vf escape. 
Death was inevitable and only a matter of time. There was no 
panic. This was confirmed later when the submarine was raised, 
for all men had died at their posts. Perhaps this stoicism in sti- 
fling blackness was made more tenable by the merciful effects of 
hypoxia plus the slight intoxication of some gasoline fumes with a 
touch of chlorine. All of this was reported in wavy and sometimes 
scrawling lines of characters, their meanings supported by their 
forms. Here, the additional factors of religion, training, and 
discipline both personal and military, apparently made the dif- 
ference (160). 


A further example of the effects of training and discipline 
on group behavior can be found in the account of the U.S.S. 
Saginaw, wrecked on Christmas Island, far from the shipping 
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lanes. Five men were chosen to sail the ship’s gig to Hawaii 
for help. Exposure, spoiled canned food, and hardtack were ad- 
ditional stresses. One man became temporarily psychotic, but 
this was reversed when his food ration was supplemented. All 
lived the thirty-one days to their destination, but only one man 
survived when they were wrecked in the surf of Honalei Harbor 
(160). 


Another group of survival-isolation cases includes the disas- 
ters at sea of which the loss of the Titanic, Lusitania and, more 
recently, the Andrea Doria are examples. The first two disasters 
are incompletely reported and the resulting tangle of fact and 
fiction that has survived to the present is not reliable. However, 
from existing accounts, the loading of the lifeboats evidently pro- 
ceeded in an orderly manner when discipline was exerted or orders 
given. Complete emotional collapse did not occur until those who 
could not get in the boats were in the water. Here, the sudden 
loss of everything, the apparent hopelessness of remaining alive 
in the cold water, caused the deaths of countless. people by the 
time that help arrived (160, 162). 


The recent collision of the Swedish liner Stockholm with the 
Italian liner Andrea Doria was reported from a psychologic view- 
point by two physicians (162) who were passengers on the rescue 
ship, Ile de France: 


The emotional states of the survivors may be divided into two 
distinct phases: the state of the initial shock [and the state of 
recovery]. The survivors presented . . . themselves for the most 
part as an amorphous mass of people tending to act passively and 
compliantly. .. . The attitude of helpless dependency identifies this 
condition as a state of emotional regression in which people who are 

normally capable of functioning on an emotionally mature, adult 
level become childlike in their feelings of personal inadequacy and in 
their tendency to overestimate the powers of those offering help and 
leadership. . . . After their initial shock had worn off, it became 
possible to question the survivors ... many [had] an apparently com- 
pulsive need to tell the story again and again, with identical detail 
and emphasis. 


The authors were struck by the frequency with which those that 
spoke to them were angered. 
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Accounts of frontier and arctic isolation cases 


The frontier literature of this country is replete with accounts 
of the isolation experienced by ‘‘mountain men.” These hardy 
individuals became well adapted to their surroundings, but some- 
times reported hallucinations when exposed’ to the additional 
stresses of hunger and cold. The story of the Donner party (166) 
approaches on land the emotional and social disintegration that we 
have seen at sea. This type of disorganization has been hy- 
pothesized by Sorokin (142) as an expectation in any period of 
extreme social stress such as war or famine. | 


Other examples of isolation come from the autobiographies of 
those who have spent time alone during the long aretie night. 
These, again, are not susceptible to ready classification. They 
do illustrate some of the points that have already been mentioned. 
It is difficult to determine the force of isolation alone in a situa- 
tion where cold, exertion, hunger, and other factors are constantly 
active in varying degrees (174, 179, 181-183). 


Christianne Ritter (180) was isolated for long periods in a 
hut during the polar night. The sense of loneliness and aloneness 
grew until there was a feeling of “oneness” with her surroundings 
and she experienced a strong compulsion. to go out into the night 
“over the snow” associating herself with the moon. Hallucina- 
tions took the form of a monster and then flashes of her past 
as if in bright sunlight. Her husband helped her to adapt and 
she came to enjoy the experience enough to return with him the 
following year. 


Horwath (177) spent twenty-seven days alone on a mountain 
plateau. Part of this time (twenty days) he was completely 
buried in a sleeping bag under drifting snow. He survived on a 
teaspoonful of brandy a day. Although he suffered frostbite, 
he never surrendered his belief that he would live, saving the 
last bit of brandy to celebrate rescue. He occupied himself with 
many small jobs during waking hours, concentrating on each one, 
and switching them frequently to maintain interest. He heard the 
sounds and voices of nonexistent people and called to them. He 
hallucinated and death became an individual, making the struggle 
to survive a combat between two “people.” | 
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Perhaps the most lucid account of an isolation experience in 
this category is written by Rear Admiral Richard E. Byrd (173). 
At one time, it became necessary to build and man an advanced 
post at Antarctica, many miles from the main base, to make 
meteorologic observations during the long night. The planned 
time schedule was upset, leaving only enough time to construct the 
advance post and stock it with supplies sufficient for two people. 
Byrd made the decision to man the post alone. He wrote: 


The alternative of two men, I again rejected. I, myself, did 
not dare to go as one of a two man team... Hating or being hated 
by a man you couldn’t avoid, would be a degrading experience, leav- 
ing the mark of Cain in the heart. 


This morning I had to admit to myself that I was lonely. Try 
as I may, I find that I can’t take my loneliness casually; it is too 
big. But I must not dwell on it. Otherwise I am undone. 


At home, I usually awaken instantly, in full possession of my 
faculties, but that’s not the case here. It takes me some minutes to 
collect my wits; I seem to be groping in the cold reaches of inter- 
stellar space, lost and bewildered. The room is a non-dimensional 
darkness, without shadow or substance; even after all these days, I 
sometimes ask myself: Where am I? What am I doing here? I 
discover myself straining, as if trying to hear something in a place 
where no sound could possibly exist. 


I built a wall between myself and the past in an effort to extract 
every ounce of diversion and creativeness in my immediate sur- 
roundings. Every day I experimented with new schemes for in- 
creasing the content of the hours. 


Then disaster struck in the form of carbon monoxide. and an 
isolation situation that might have lent itself to critical analysis 
was hopelessly complicated by this additional stress. The carbon 
monoxide could not be escaped for heat was necessary to main- 
tain life and the stove was responsible. A compromise was made 
by using the stove for short periods, spending the rest of the 
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time in a sleeping bag to stay warm. He explains the necessity 
to save strength, eat, sleep, and do anything to gain a little back 
toward normal. 


So much for the general procedure. If I depended on this alone, 
I should go mad from the hourly reminder of my own futility. 
Something more, the will and desire to endure these hardships — 
was necessary. They must come from deep inside me. But how? 
By taking control of any thought. By extirpating all lugubrious 
ideas the instant they appeared and dwelling only on the conceptions 
which would make for peace. A discordant mind, black with con- 
fusion and despair, would finish me off, as thoroughly as the cold. 


These examples from the autobiographic literature pertinent 
to isolation cannot be classified as pure situation “types.” They 
vary in the complexity and the intensity of the stress content. 
All, however, are in sharp contrast to the “normal” routines of 
these individuals. Although no account is descriptive or intro- 
spective enough to paint a definite picture, all of them, taken 
together, form a consistent pattern. 


First, isolation usually produces an initial emotional shock. 
This may be followed either by passive apathetic surrender ac- 
companied by mental deterioration and severe emotional reactions, 
or by coping, resistance, self-help, hope, and in most cases, re- 
covery. This recovery is independent of additional stress. 


Second, is the realization of loneliness. This seems to be 
insidious and inescapable, but a motivated person can neutralize 
it by careful structuring of the days’ activities into multiple jobs 
on a rigid time schedule. This stage also requires mental effort 
to control one’s thoughts and prevent dwelling on dismal or dis- 
couraging content. 


Third, further adaptation to the situation is made by turning 
into oneself for the requirements of “social and emotional” stimu- 
lation. This may be accomplished by the use of past experiences 
or, when they are exhausted, by highly developed fantasy material. 
This may be projected into the present and involve conversations 
with inanimate objects or animials. After long periods of isola- 
tion, some have reported a reticence to converse in normal society 


21 


for fear that this fantasy material might slip into the conversation 
and become embarrassing. 


This deterioration can involve delusions and usually does 
involve some form of. hallucinatory activity, either visual or 
auditory. All of the stages described can be modified by the 
presence of additional stresses such as physical injury, extremes 
of temperature, exposure, thirst and dehydration, hunger and 
starvation, and illness with fever. Almost all of these are capable, 
as a sole stress, of altering the usual mental patterns of the in- 
dividual (138-141, 171, 172). When they occur concomitantly 
with long periods of isolation, the sequence of on develop- 
ment is unchanged but accelerated. 


In addition, autobiographies and anecdotes constitute subjec- 
tive reporting of an individual ‘about himself. This can be a 
very difficult and sometimes painful process. It may be impos- 
sible to convey precise meanings by the use of words. Each 
report is therefore a compromise, in which exactness of com- 
munication is shaded either in a negative or positive manner. 
Even trained observers find themselves incapable of being ob- 
jective about forces brought to bear on them. Such material is 
further made suspect as a source of scientific knowledge because 
of the natural reluctance of most people to appear out of step with 
society and the difficulty, in retrospect, of remembering details 
of an unpleasant nature. 


Accounts of isolation in clinical medicine 


-It had been noted in tank respirator (eealinenik of polio- 
myelitis, that. patients often .experienced .a period of emotional 
change. Whether this was due to the illness per se, or to. a type 
of claustrophobia, was not known. It remained for Mendelson 
and Foley (192) to réport their clinical. observations, and then 
follow up by a study of normal individuals under the same con-. 
ditions. 


The clinical study used a group of nine patients who were 

= afebrile, past the acute stage of the disease, and had never before 
been in respirators. They observed that mental abnormalities com- 
menced after 24 to 48 hours in the tank respirator and consisted of 
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organized visual and auditory hallucinations and delusions. The 
patients experienced these as dreams. They were able to recall them. 
in detail weeks later. 


The observers hypothesized that this was not the result of the 
disease, but of acute perceptual and sensory isolation, for: 


1. They developed only in poliomyelitis patients who were 
treated in tank-type respirators. 


2. They developed in from two to seven days and bore no ) 
relation in time to the onset of the disease. 


3. The condition lasted 10-15 days and recovery was independent 
of any change in the over-all clinical picture or any recovery of 
motor function. | 


4. There were no drugs used in the treatment of any of the 
. patients. Their metabolic function was normal and there was no 
fever. 


Using the same tank-type respirators, these investigators 
(192) repeated their observations on “normal” volunteers (193). 
Here they observed that the subjects, even without paralysis, were 
restricted in a kinesthetic sense by the tank, in an auditory sense 
by the masking noise of the bellows, and in a visual sense by the 
collar and headrest. Therefore, this was an imposed stimulus 
structure with a corresponding degree of sensory deprivation, but 
still, one incapable of accurate evaluation, for it depended on the 
subjective reporting of the individuals tested in an unrealistic 
situation. Although the results were similar to those seen. in 
patients, clinically, controlled experimentation was indicated in 
order to definitely evaluate the effects. 


Another clinical observation bearing on the study of per- 
ceptual and sensory reduction is that observed in elderly people 
who undergo surgery for cataract. Postoperative care in these 
patients consists of placing a wrapped brick or sandbag on each 
side of the head to prevent movement and the patient is in- 
structed to lie quietly and not to move. Such patients frequently 
have an acute psychotic episode, experiencing hallucinatory ac- 
tivity. However, they can be brought back to normal by constant 
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careful nursing which supplies reassurance and a source of stimula- 
tion. In this sense, the “postcataract” psychosis is a form of 
isolation experience. : 


In recent further research (195), with psychiatric patients,? 
subjects have been subjected to perceptual isolation in a small 
hospital room for a period of from two to six days. Auditory 
stimulation was reduced by placing cotton in the externa! auditory 
canal (in this way, the over-all sound level was reduced by about 
30 db). Visual stimulation was reduced by the use of translucent 
goggles, and kinesthetic or tactual stimulation was reduced by 
the wearing of cardboard gauntlets and heavy gloves. There were 
15 patients in this series and 8 of them had hallucinations of vary- 
ing degree. Each of these patients had been in the isolation for 
more than two days. 


There are undoubtedly many other clinical occurrences that 
would be of assistance in the study of the effects of complex 
isolation phenomena. As in the case of the postoperative cataract 
patient, these are undoubtedly dismissed as “common reversible 


effects” and have not stimulated inquiry (184-191, 194). 


V. REVIEW OF EXPERIMENTAL LITERATURE 


Despite great interest in sensory deprivation, surprisingly 
little research has been published (207). The pioneer work was 
done at McGill University, as mentioned earlier. Subsequently, 
closely related work was published independently by Jack A. 
Vernon? and by John C. Lilly. To facilitate comparison of the 
work of Hebb and his associates with that of Vernon and of Lilly, 
the following summary is organized topically. The three groups 
of investigations are compared with reference to type of stimulus 
situation, subjects, procedures, and other significant dimensions. 


3Allen Memorial Institute of Psychiatry, Montreal, Canada, under the direction of H. 
Azima, M.D., and Fern J. Cromer, M.D. 


tJack A. Vernon, Ph.D., Princeton University Psychology Department. This work will be 
referred to as that performed by the Princeton group. 
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The McGill group proposed to make a detailed study of the 
effects produced on experimental subjects by a rigidly structured 
monotonous environment. During the war, apathy had been 
observed to result from boredom, and boredom was considered a 
consequence of monotony (31, 200). Monotony was becoming an 
important and expanding human problem for more people as the 
structure of jobs seemed to be increasingly repetitive as a result 
of large-scale industrial automation (34, 35). The aim of this 
project was to obtain basic information as to how human beings 
would react in situations where very little was happening to 
them. 


Experimental conditions 


The following physical environment was employed for all of 
the studies of the McGill laboratories covered in this review (206) : 


A small room was constructed with two observation windows 
and a close-fitting door. A fan and an air conditioning unit in the 
ceiling provided not only a constant temperature and humidity, but 
also a constant source of white noise. A bed was provided with a 
comfortable foam rubher mattress. Loose-fitting cotton gloves were 
worn, inside cardboard cuffs tied to the wrists, and extending from 
just below the elbow to beyond the fingertips. These were removed 
for eating and use of the washroom. A U-shaped, cotton lined foam 
rubber pillow with earphones cut down the level of auditory stimula- 
tion and communication was maintained by means of a microphone 
with the observer seated outside. Toilet facilities were provided 
adjacent to the experimental cubicle and meals were eaten, sitting 
on the edge of the bed with the experimenter in the cubicle. The 
room was lighted continuously hy a 40-watt frosted bulb and 
patterned vision was prevented by the use of translucent plastic 
shields that transmitted a diffuse white light. The subject was asked 
to remain prone on the bed except for trips to the washroom and was 
fed on request. Smokers were allowed a cigarette after meals. 
Teethbrushing was permitted but washing or changing of clothes 


was not. 


Woodburn Heron (201) in a discussion of the development of 
this project and the first run of the experiment reports: 


Not knowing what aspects would be most profitable to in- 
vestigate, a preliminary run was made during which subjects were 
just observed for their behavior and interviewed later. Most of 
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these: subjeets had planned to think about their work: some intended 
to review their studies, some to plan term papers, and one thought 
that he would organize a lecture he had to deliver... 


Overt behavior was carefully recorded by the observers. 
1. All subjects soon went to sleep and after waking showed: 


2. Signs of restlessness which appeared to be intermittent | 
and to come in waves. These were described subjectively as “very 
unpleasant.” 


3. Subjects were eager for stimulation and would talk to them- 
selves, whistle, sing, or recite poetry. 


4. They tended to be garrulous at meals and attempted to draw 
the experimenters into conversation. 


5. When moving about they appeared dazed and confused and 
had difficulty finding their way about the washroom. 


Vernon and his associates (210) at Princeton modified both 
the McGill booth and procedure. As a result, their research can- 
not be considered a replication of the McGill work. The Princeton 
study was conducted in the following manner: 


Isolation was provided by a floating room (15 ft. x 9 ft.), 
which was lightproof, and through which there was an 80 db sound 
loss. Subjects were fitted with ear plugs and instructed to make 
as little noise as possible while they utilized free access to a bed 
and a chair. The confinement cubicle was only 4 ft. x 9 ft., which 
allowed little activity. Further restriction of activity was provided 
by cardboard gauntlets. The confinement, period was interrupted 
only for meals, tests, and toilet needs. For meals and tests, subjects 
were removed from the isolation cubicle to the antechamber of the 
floating room, where a 15-W red bulb provided illumination when 
necessary. Lightproof goggles were used when the subjects attended 
to toilet needs, outside the confinement cubicle. During the interrup- 
tions, no conversation was allowed except. that necessary for the 
conduct of tests. Smoking was permitted at these times. 


The purpose of this study was to test the effect of sensory 
deprivation on learning rate. 
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Lilly (202), in contrast to the methods deseribed above, used 
a novel procedure to control the input of sensory stimuli. In his 
researeh, the subject was suspended by a harness in a tank of 
slowly flowing water at 34.5? C.; he wore a blaeked-out headmask 
for breathing and nothing else. The water temperature was ad- 
justed to equal body temperature. The sound level was low and 
confined mostly to breathing sounds from the mask and faint 
sounds from the water piping. Nothing was visible because of 
the mask. Constant pressure was maintained by the harness 
- and the mask. 


This brief description of the three investigations shows clearly 
the differences in method which make it difficult to compare re- 
sults. 


Subjects 


A comparison of the three studies requires review of subject 
selection and motivation. In the. McGill study both the control 
and experimental groups were provided through the University 
placement service from a student pool and were not assigned to 
either group until they had agreed to take part in the experiment. 
They were paid $20.00 a day as an incentive which was far more 
than they could hope to make in any other type of part-time 
activity. | 


The Princeton group reported difficulty in obtaining subjects 
in spite of the $20.00 daily cash incentive that was offered. Most 
graduate students found it quite difficult to give up their own 
work for the four or five days required for the experiment. As 
a result, subjects were matched with controls who were selected 
largely on the basis that their class schedules did not interfere 
with full-time participation. 


In the NIMH study a single individual served as investigator, 
subject, and observer on two different occasions. 


All three of the studies have used comparatively small num- 


bers. The McGill group started out with 29 subjects and 27 con- 
trols. However, only 18 remained in the cubicle long enough to 


27 


complete testing. The Princeton group utilized 4 subjects and 
controls during the first experiment and 12 during the second. 
Of these, only 9 remained under the experimental conditions for 
72 hours. The NIMH group has used only one subject in the 
work reported at this time. Evidently this is a long-range study 
and the discussion, quoted above, infers that more data are being 
collected. 


Purpose 


The purposes of the three research projects being compared 
are quoted in the following excerpts: 


McGill study (201): 


The purpose of the present experiment then was to make per- 
ceptual loss an experimental variable, and to make the loss extreme, 
with the hope of seeing its effects more clearly. Human subjects 
were deprived of variety in their sensory environment by isolating 
them as far as possible from their normal world, without at the 
same time, complicating the interpretation of their reactions by 
inducing physical discomfort. 


First Princeton investigation (210): 


Inasmuch as the McGill study had found that confinement 
affected cognitive ability adversely, it was decided in the present 
study to test the effects of sensory deprivation on learning rate. 
Upon release from confinement the subjects were to give full ac- 
counts of the confinement experience, to be recorded on tape. They 
were then to be questioned about any of the following items not 
mentioned: hallucinations, focusing difficulty, lack of ability to 
engage in extended thought, increased saturation of hues, and a lack 
of three dimensional perception. 


Second Princeton investigation (211): 


Several recent studies have been concerned with the effects of 
various kinds of confinement and isolation and the intellectual 
processes of human subjects. In general it has been reported that 
these processes suffer a temporary deterioration as a result of such 
experiences. One study, however, has indicated a facilitation of rote 
learning during confinement. The present investigation is an ex- 
tension of that work. 
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NIMH study (203) : 


In the Canadian experiments the aim is to reduce the pattern- 
ing of stimuli to the lowest level; in ours, the objective is to reduce 
the absolute intensity of all stimuli to the lowest possible level. 


The McGill group made an effort definitely to limit the pat- 
tern of external stimulation available to the subjects and were 
interested in observing all of the effects possible. The Princeton 
group, however, attempted to study only learning rate. Included 
in this experiment was a provision for eliciting any information 
concerning the other effects noted by the McGill investigators. 
When the study was repeated, this information was not sought or 
reported. The NIMH group investigated the effects of over-all 
reduction in the amount of sensory input. 


Length of experiment 


In the McGill study, subjects remained under the experimental 
conditions for from two to six days. However, for statistical treat- 
ment of the results, only the 18 subjects who remained long enough 
to complete testing (72 hours) were included in the final evalua- 
tion. The first study conducted at Princeton lasted only 48 hours; 
the second study lasted 72 hours. This is of interest in the ap- 
praisal of results. The first Princeton results appeared to be 
completely at variance with the McGill findings. The results of the 
second experiment were equivocal, but not negative, when the 
time was extended to 72 hours. In the first study, a significant 
increase in rote learning ability was interpreted as being in con- 
flict with the McGill results. No significant differences between 
experimental and control groups were obtained in the second ex- 
periment. While this finding was not interpreted by Vernon, it ap- 
pears to be related to the observations, discussed in chapter IV, 
that time is a factor in the effects of isolation on mental efficiency. 
However, time is only one of the effective variables. In the Lilly 
experiment, conditions of markedly reduced sensory input pro- 
duced the entire range of reported subjective effects of isolation 
with remarkable rapidity, in the space of 214 and 3 hours, respec- 
tively. 
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Method 


In the McGill research, the subjects, clothed, lay on a comfort- 
able bed at all times except when eating or attending to toilet 
needs. While eating, they sat on the edge of the beds and each 
person was allowed one cigarette after the meal. The toilet was 
connected with the experimental cubicle and did not necessitate 
breaking the condition except for the temporary removal of cuffs, 
gloves, and eye shade. These were also removed during meals. 
It was not necessary to remove them for the in-cubicle battery 
of tests (206). 


The Princeton subjects, clothed, had free access to bed and 
chair in a blacked-out 4 x 9 foot cubicle. The confinement was 
broken for meals, tests, and toilet needs. For the latter, they 
were given lightproof goggles and removed from the confinement 
area. No mention was made of whether subjects were allowed to 
remove the goggles when taking care of these needs, nor is there 
mention of the distance traveled from the experimental cubicle. 
At meal and testing time, the subjects were removed to an ante- 


chamber off the cubicle, but still within the floating room. Here 
illumination was provided by a red 15-watt light bulb. The sub- 
jects were allowed to smoke both during the testing and after 
eating. In this design there are many sources of stimulation that 
were not available to the McGill subjects. First, the subjects 
could go back and forth from the bed to the chair at will and as 
often as they wished. Second, they could change from a barren 
visual environment to a red visual environment, to goggles. Third, 
leaving the experimental room was necessary to satisfy toilet needs 
and involved being led for an undisclosed distance (intimate per- 
sonal contact). Fourth, smoking was allowed during the testing 
as well as after eating. As all smokers know, this is a definite 
source of external stimulation. Fifth, it was necessary to pass to 
the antechamber to conduct testing as well as to eat. This pro- 
cedure provides much more external stimulation than is afforded 
by the McGill procedure and would necessitate repeating the ex- 
posure with increasing times to determine the point at which the 
effects of sensory and perceptual isolation would appear. As a 
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consequence, they are hardly comparable. This is further em- 
phasized by the difference in results from the first to the second 


Princeton experiment (210, 211). 


In NIMH procedure, the pattern of stimulation was reduced 
drastically to the pressure of the breathing mask, the pressure of 
the support, the movement of the water, the sound of the subject’s 
breathing, and the sound of water flowing from the pipes. Under 
these extremely limited conditions, the symptoms described by the 
McGill group developed in from 214 to 3 hours (202). 


Therefore, these three studies, although differing in method, 
appear to indicate that with a reduction in sensory input, hallu- 
cinatory activity develops in proportion to the severity of limita- 
tion. 


Effects measured 


The McGill subjects were given an elaborate program of 
tests, as follows (201, 206): 


1. A battery of oral tests was given, including simple arith- 
metic, anagrams and word association. This was given before the 
experiment and was repeated at 12, 24, and 48 hours after admission 
to the cubicle. It was then repeated three days after the experiment. 
There were five types of problems: 

a. Multiplication of two and three digit numbers. 
b. Verbal arithmetic problems. 

c. Number-series completion. 

d. Word making from the letters of a given word. 


e. Anagrams. 


Each set of problems took from 1 - 2 hours for completion. 


2. Another battery was given two days before and immediately 
after release from the cubicle and included: 


a. Copying a design with blocks. 


b. Speed of copying a prose paragraph. 
e. Substituting symbols for numbers. 
d. Picking out what was odd in each of a series of pictures. 


e. Recognizing patterns embedded in a complex background. 


8. The third test utilized a tape arguing for the reality of 
ghosts, poltergeists and other supernatural phenomena. This was 
played to each subject during isolation and his post isolation attitude 
compared with that of a baseline established prior to isolation. 


Just before entering the cubicle each subject was told that he 
might experience “visual patterns of images,” and to report them 
promptly if they occurred. Throughout the experimental! sessions 
records were kept of subjects’ requests, together with observations 
on general behavior and kymographic records of movements. Soon 
after release from isolation, each subject was required to write 
an essay describing his experience. He was then questioned in a 
recorded interview. This was repeated in three days and when 
he returned, a diary of his observations after release was required. 


The Princeton study investigated effects on a learning task, 
using 12-item adjective lists, presented aurally by tape recorder. 
Each subject’s ability to learn by the anticipation method with a 
two-second inter-stimulus interval was determined before confine- 
ment, after 24 hours of confinement, after 48 hours of confine- 
ment, 24 hours after release from confinement, and 48 hours after 
release from confinement. In addition, an attempt was made to 
measure the effect of sensory deprivation on suggestion, by the 
Hull body-sway technic. 


Upon release from confinement, the subjects were required 
to give full accounts of their confinement experience and this was 
followed by an item-by-item review of the effects noted by the 
McGill group (210). In the second run of this experiment, ad- 
jectives were again presented aurally by tape recorder. There 
were 9 lists of 15 adjectives each and these were presented at an 
interval of two seconds with an inter-trial interval of five seconds. 
The method of anticipation was used with the criterion of one 
errorless trial (211). 
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In the NIMH investigation no objective measures of behavior 
were taken and there was no independent observer. The subject 
and observer were the same person. He had a full night's rest 
before entering the tank and undertook the task of inhibiting 
all movements as far as possible. On leaving the tank, the subject- 
observer wrote his impressions immediately. | 


Here we have three situations that are difficult to compare. 
In the first instance, an elaborate and diverse battery of tests 
was utilized. The use of tests of widely different functions was 
an advantage in that such a battery would be more likely to pick 
up performance decrement than would a single test. The quanti- 
tative sensitiveness of these measures is illustrated by the fact that 
in two of the in-cubicle tests, the Digit-Span (immediate memory) 
and the Analogies (verbal reasoning) tests, there was virtually 
no deterioration of performance, while deterioration was most 
noticeable in the Word Making Problems and Anagrams. Al- 
though the experimental subjects did more poorly than the control 
group on every test and at almost every testing, the difference 
was not always great enough to be significant on individual tests. 
This is one of the values of a measurement battery. Also, with 
the variety of in-cubicle tests, there was less opportunity for 
“carry over” of an individual test from one period of testing to 
another. 


Go 


The Princeton experiment, on the other hand, studied only 
one function. In our opinion, the effect on the subjects of the 
repetition of the tape-recorded and tape-presented lists of ad- 
jectives mitigate the effects of sensory monotony; in comparison 
with the McGill procedure, the Princeton procedure should be con- 
siderably less stressful. The Princeton experimental subjects 
seemed to make fewer overt errors than the controls and showed 
less fluctuation at the threshold of recall in the 72-hour trial. The 
48-hour trial showed an improvement of the experimental] group 
over the control group that appears to be explained on the basis 
of less complete sensory deprivation and insufficient time to allow 
the effects of isolation to develop. 


As no objective data were obtained in the tank immersion 
study, and the only data recorded were in a written commentary 
following the experience, no quantitative comparison can be made. 
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Results 


The results of the tests given to the McGill isolation group 
showed impaired performance, as a result of the experience, which 
persisted after the subjects left the cubicle. During isolation, sub- 
jects experienced difficulty in thinking about the problems pre- 
sented. Their motivation became weak and they were apathetic 
about answering questions. One test measured the capacity limits 
of the subjects and consisted of a series of particularly difficult 
problems in arithmetic. These were so difficult that the control 
group complained. When these were given during isolation it 
was found that as the demand became too great, the subjects could 
not meet it and the test results reflected the ie calcein of the 
loss, which was significant. 


As the subjects remained in the isolation booths, the content 
of their thoughts gradually changed. At first, they thought about 
their courses, the experiment, and personal problems, but this 
soon came to be too great an effort. Then they began to recall 
past experiences and to reminisce about family and friends. Some 
used other means of channeling thought (206): 


1. Remembering in detail a motion picture. 


2. Taking an imaginary journey and filling in the events in 
detail. 


3. Counting numbers steadily into the thousands. 


Interest in this type of activity soon lagged and they reached a 
stage where they were content to let their minds drift, experienced 
“blank” periods, and hallucinated sounds and colors. In practical- 
ly every case, 25 out of 29, they reported hallucinatory activity. 
Many began to “see” images similar to the technicolor dreams 
experienced with peyote or mescal intoxication. The visual 
hallucinations usually began with simple forms. They described 
dots of light, lines, and geometric patterns. These increased in 
complexity and a few reported that the designs became repetitive, 
finally forming a pattern suggesting designs on wallpaper. In 
several cases recognizable figures and integrated fantasy or dream- 
like scenes were reported; these became quite vivid and had the 
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appearance of animated cartoons (199). At first, these visions 
were a relief, but soon became annoying because they interfered 
with sleep. This was not limited to visual activity alone, and in 
some of the scenes, people would talk, music would play, and choirs 
would sing (198, 205). 


An additional effect was that of tactile or kinesthetic hal- 
lucination. One felt pellets on his arm from a miniature rocket 
ship that hovered nearby, while another described an electric shock 
from a “doorknob” that he had just touched. One subject de- 
scribed the feeling that he had another body that was lying beside 
him. Not all had this richness of content; some reported only 
that their minds appeared to be a ball of cotton or a bright spot 
that hovered over them. In summary then (206): 


During isolation the subjects experienced confusion, sterility, 
and general difficulty in thinking effectively; they suffered severe 
motivational loss, were bored and restless, and experienced emotional 
disturbance, together with hallucinations, and some loss of a “sense 
of proportion.” 


The results of the Princeton experiment, during the 48-hour 
series, showed a significant improvement of “isolation” subjects 
in the capacity to learn aurally presented adjective lists, in com- 
parison with a control group. Postexperimentally, at the end of 
48 hours (relatively brief exposure to sensory deprivation) the 
experimental group was systematically interviewed for any of the 
emotional loss or hallucinatory activity reported from McGill. 
The results were negative (210). 


The Princeton study was repeated, using a 72-hour instead 
of a 48-hour time schedule, and the results were less clearly in 
disagreement with the McGill findings. In the second experiment, 
there were no significant differences between the learning per- 
formance of the experimental and control groups. Unfortunately, 
in the second study, emotional and hallucinatory activity was not 
recorded. The conditions of sensory isolation were also more 
severe in this second experiment as a result of the following 
changes (211): 


1. The experimental cubicle contained only a bed and not the 
bed and chair described in the first design. 


2. Subjects were instructed to remain as quiet as possible, 
where before, they had been allowed free movement in the darkened 
room between bed and chair. 


3. Subjects were blindfolded and let out of confinement for 
meals and toilet needs and ate in the antechamber by the light of a 
15-watt red bulb. 


4. Subjects were asked to sit on the end of the bed during 
testing. In the previous experiment they were allowed into the red 
illuminated antechamber and were allowed to smoke. Thereafter, 
all tests coincided with breakfast and dinner (a 12-hour interval). 


From the standpoint of sensory deprivation, this study can not 
be considered a replication of the original even with an extension 
of time. Input from the environment was so reduced from the 
level of the first experiment that this should be considered as an 
entirely new experiment. 


An account of Dr. Lilly’s experience is quoted from his paper 
(202, 203) in which he lists the stages as they developed: 


In the tank the following stages have been experienced: 


1. For about the first three quarters of an hour, the day’s 
residues are predominant. One is aware of the surroundings, recent 
problems, etc. 


2. Gradually, one begins to relax and more or less enjoy the 
experience. The feeling of being isolated in space and having 
nothing to do is restful and relaxing at this stage. 


3. But slowly, during the next hour, a tension develops which 
can be called a “stimulus action” hunger; hidden methods of self- 
stimulation develop: twitching muscles, slow swimming movements 
(which cause sensations as the water flows by the skin), stroking 
one finger with another, etc. If one can inhibit such maneuvers 
long enough, intense satisfaction is derived from later self-stimula- 
tion. 


4, If inhibition can win out, the tension may ultimately develop 
to the point of forcing the subject to leave the tank. 


5. Meanwhile, the attention is drawn powerfully to any residual 
stimulus: the mask, the suspension, each come in for their share of 
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concentration. Such residual stimuli become the whole content of 
consciousness to an almost unbearable degree. 


6. If this stage is passed without leaving the tank, one notices 
that one’s thoughts have switched from a directed type of thinking 
about problems to reveries and fantasies of a highly personal and 
emotionally charged nature. These are too personal to relate publicly 
and probably vary greatly from subject to subject. The individual 
reactions to such fantasy material also probably vary considerably, 
from complete suppression to relaxing and enjoying them. 


7. If tensions and the fantasies are withstood, one may ex- 
perience the furtherest stage we have yet explored: projection of 
visual imagery. I have seen this once, after a two and a half hour 
period. The black curtain in front of the eyes (such as one “sees” 
in a dark room with eyes closed) gradually opens out into a three- 
dimensional, dark, empty space in front of the body. This phenomenon 
catches one’s interest immediately, and one waits to find out what 
comes next. Gradually forms of the type sometimes seen in 
hypnagogic states appear. In this case they were small, strangely 
shaped objects with self-luminous borders. A tunnel whose inside 
“space”? seemed to be emitting a bright blue light then appeared 
straight ahead. About this time, this experiment was terminated 
by a leakage of water into the mask through a faulty connector on 
the inspiratory tube. 


Postisolation observations 


Effects which persisted after release from isolation were well 


documented in the McGill study. Dr. Lilly had a few supporting 
statements in his work, quoted below. The Princeton research 
added nothing to these observations. 


work showed (198, 199, 206): 


1. Immediate reversal of: 
a. Hallucinatory activity. 
b. Severe emotional disturbance. 


c. Severe perceptual disturbance. 


2. In the first few post-cubicle minutes, some experienced: 


a. ‘“Light-headedness.”’ 
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The subjects in the Canadian 


b. Dizziness. 
c. Slight nausea. 


3. After these short-lived transient effects passed, the fol- 
lowing changes were noted: 


a. There seemed to be an inability to bring either all or 
part of the visual field into focus. 


b. There were some minor and some bizarre visual illusions. 
(1) Straight lines appeared to curve. 


(2) When an attempt was made to fixate an object 
visually, it would appear to move. 


(3) Objects would appear relatively larger or smaller 
than they should, according to the distance viewed. 


(4) The whole room would appear to be in motion. 


e. They complained of being confused. 


d. Problem solving was blocked by ‘detail fascination.” 
Subjects had to exert an effort to view a problem as a whole. 


e. Subjects appeared to be absolutely “flat,” emotionally. 


f. They seemed to be unable to make use of “normal” cues 
to adapt their behavior. 


Therefore, subjects in the post-cubicle phase of the experiment 
demonstrated definite impairment in many ways. 
effects were still apparent to the subjects themselves for many 
days, the longest lasting effect being a temporary lapse into a 


“blank” or ‘“‘nonthinking” state comparable to petit mal. 


Some of these 


The postexperiment effects that were noted as a result of 


the NIMH tank immersion studies are described by Dr. Lilly 


(202): 


In our experiments, we notice that after emersion the day is 
apparently started over. The subject feels as if he has just arisen 
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- from bed afresh; this effect persists, and the subject finds he is 
out of step with the clock for the rest of that day. He has also 
to readjust to social intercourse in subtle ways. The night of the 
day of the exposure he finds that his bed exerts great pressure 
against his body. 


This general statement is not too revealing, but it can be gathered 
that some postexperiment loss of affect was experienced. 


Summary 


In both the McGill and NIMH studies, there was a paucity 
of external sensory stimulation of the type that provides hundreds 
of momentary nondirectional cues. The former reduced pattern- 
ing of stimuli, while the latter reduced absolute intensity to a 
minimum. The only real difference in results was in the rapidity 
of onset of the various stages of sensory deprivation (196). 


There were no comparable observations in the Princeton work. 
However, the change in design from the first to the second ex- 
periment suggests that as more external sources of stimuli were 
removed and exposure time was increased, the development of 
recognizable symptoms of sensory deprivation appeared (202, 203). 


VI. SUMMARY OF PRESENT KNOWLEDGE OF ISOLATION 
EFFECTS ON HUMAN BEHAVIOR 


The material presented in this review illustrates a wide range 
of personal experiences of isolation and survival incidents, supple- 
mented by a smaller number of systematic investigations. It has 
contributed a body of information which is the basis for some 
observations and tentative principles. 


Isolation, experienced by individuals as the result of accident 
or design, has been found to be a complex phenomenon and to 
produce a characteristic progression of symptoms. These symp- 
toms, mainly subjective, are predictable variations from individual 
behavior pattern “norms.” Individualization is present to a 
degree, but the over-all pattern is structurally similar. The 


39 


degree and rapidity of development of this symptom-complex ap- 
pears to be directly related to the intensity, complexity, and dura- 
tion of the exposure of the individual to this stress. It may be 
modified as follows: 


First, response is modified by the type of isolation imposed. 
Mild exposure to aloneness, confinement, or social isolation as a 
sole stress may be insufficient to produce any departure from 
normal behavior. However, either intensification of one dimen- 
sion or compounding with others may disturb behavior. This is 
inversely proportional to the intensity, numbers, and variety of 
sensory stimulation. A complex pattern of isolation is usual in 
human experience. 


second, further modification of response develops when the 
modes of separating the individual from his environment are com- 
plicated by additional stresses, as hunger, thirst, physical discom- 
fort, injury, or illness. Each of these conditions has been shown 
to be capable of altering normal behavior pattern by itself when 
present to an extreme degree. Therefore, when recognizable as 
a factor in combination with one or more of the modes of isola- 
tion, the resulting complex may be sufficient to initiate symptoms. 


Third, both the appearance of subjective symptoms and the 
degree of development of the syndrome are dependent upon the 
“‘stressfulness” of the particular stress combination to the partic- 
ular individual. Here, the personality of the individual is im- 
portant. His motivation, the importance and type of his ideas 
and values; and his traits which constitute a mode or modes of 
adjustment define both his personality and his peculiar “stress- 
proneness.” For example, excessive dependency needs of one 
individual may render him more susceptible to the effects of isola- 
tion whether alone or in a group. On the other hand, these 
same needs in another individual may be adequately satisfied by 
his position in the group, rendering him relatively immune to 
that particular isolation. ' 


Fourth, regardless of the basic personality pattern of the 
individual, susceptibility to isolation can be effectively reduced 
by ability to function well within a group. Here, communication 
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and interpersonal relationships may supply sufficient mutual sup- 
port to neutralize the over-all effects of severe situational stress. 
This has been repeatedly shown in reports of both survival and 
confinement. 


Finally, time has been shown to be capable of modifying all 
of the conditions described. For example, a simple uncomplicated 
confining procedure without isolation in the sense of aloneness or 
social confinement or complete loss of use of a major sense 
modality is capable of initiating symptoms depending upon the 
length of continuous exposure. Therefore, the time of appearance 
of symptoms, the development of the entire syndrome, and the 
speed of occurrence of each are functions of time in relation to 
the first conditions outlined above, which modify human response 
to isolation. 


This presupposes a recognizable and predictable syndrome 
that could be altered by the listed modifying conditions. The pat- 
tern of evidence reported in anecdotal and experimental accounts 
is similar to so great an extent that it supports the hypothesis of 
a definite symptom-complex or isolation syndrome. 


This syndrome can be described by the appearance of some or 
all of these symptoms in the following order: 


1. An asymptomatic stage characterized only by preoccupation 
with particular thoughts, either passively or actively produced, for 
the purpose of passing time. 


2. This is followed by sleep or somnolence which is characterized 
by the loss of desire actively to structure thought content. This is 
followed by the inability to think either long or clearly. 


8. As the demand for stimulation remains unsatisfied, the 
individual reacts by becoming irritable, then restless, and finally 
hostile. 


4. In an attempt to supply this need for external interaction, 
there is a conscious attempt to utilize fantasy material. 


5. At this point there is regression to a childlike type of emo- 
tional lability and behavior pattern. 
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6. This device is usually only temporarily suecessful in the 
face of continued stress and so the fantasy material is replaced by 
visual, auditory, or kinesthetie hallucinations that come to be quite 
vivid and repetitive. 


7. The final stage that has been consistently deseribed is a 
sensation of “otherness” where the mind is “seen” as a bright area 
in a dark void. There are minor variations which are not important. 
However, this phenomenon has occurred in almost every reported 
case of severe complex situational stress. 


8. The syndrome is further characterized by a period following 
the termination of exposure which is necessary to dispel postisolation 
sequelae and readjust to society. This is caused by the persistence 
of “flatness of affect,” difficulty in focusing attention, residual hal- 
lucinatory phenomena, “blank-periods,” and the necessity to delete 
personal fantasy material from the speech. | 


These ehanges oceur in any given individual subject to the modi- 
fications discussed. The effects are both subjective and objective 
and would seem to be quite predictable in terms of response. This 
is true as far as the total stress complex is concerned but is of 
no value in apportioning relative causative values to the various 
stress components. It is in this aspect that further research is 
needed in order that definite military application may be made. 


VII. IMPLICATIONS FOR MILITARY PROBLEMS 


The results of continued investigation in the field of sensory 
deprivation promise to have certain implications for specific 
military problem areas. These special applications are: 


1. The assignment of personnel to small isolated bases for 
prolonged periods of time. Here, with current technologic advances, 
the additional stress factor of monotony of duty may be imposed on 
the basic group isolation. In addition, there may be a limitation of 
communication imposed by stringent security regulation that will 
further tend to isolate both individual and group. 


2. The utilization of this information in formulating a defense 
for the individual against the technic of prisoner interrogation that 
has become known as “brainwashing.” It is only in the recognition 
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of the isolation syndrome as an entity and in detail by me airman that 
unreasoning fear can be prevented. 


8. The use of this information in the design of sealed cabin 
experiments in order to generate and apply further information. 


In respect to the pursuit of future experiments, some in- 
adequacies in our present knowledge should be pointed out. Un- 
fortunately, there is no adequate information on the role of 
individual personality factors in ability to resist the effects of 
aloneness, confinement, or social isolation. A wide range of indi- 
vidual differences (40) has been observed in adaptation to isolation 
situations. This would support the hypothesis that differences in 
response are at least partly dependent on differences in per- 
sonality. It is not difficult to understand why this has not been 
demonstrated in the foregoing review when one contemplates the 
number of variables present in the average survival or even ex- 
perimental situation. In utilizing the sealed cabin as an ex- 
perimental vehicle a great many of these variables may be held 
constant. This may allow description and quantification of the 
personality factors affecting the development of the isolation 
syndrome or at least the initiating symptoms, under constant 
conditions for a great many different personality variables. A 
further advantage to this approach is the generation of other 
specific information which is definitely related to the future 
operative utilization of this type of vehicle. The obvious extension 
of this research would be the training of personnel who had been 
selected for space flight and the elimination of some on the basis 
of the facts observed during the preliminary experiments. 


As more information is developed concerning the factors ef- 
fective in evoking the syndrome, including factors influencing 
susceptibility and resistance, it may be possible to suggest “‘tailor- 
made” defenses against the threat of “brainwashing” before, dur- 
ing, or after prisoner interrogation. 


At the present, there are no experimental data dealing with 
group interaction under conditions of prolonged isolation. Some 
of the references cited in the section on autobiographic and 
anecdotal literature indicate that known principles of group. 
dynamics, when fortified with training, discipline, and. definite 
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regulation of daily aetivity are effective in preventing deviations 
from normal behavior (144-151). This information indicates that 
the same experimental design, utilizing the sealed cabin, could 
be applied to this aspect of the problem. It is possible that per- 
sonality variables that correlate with failure when the individual 
is alone may tend to be of definite value in his interaction with 


a group. 


Present plans call for condueting a series of sealed cabin 
experiments. Inasmuch as this research will be going on, the 
experiments could be designed to produce information of value 
in regard to the following points: 


1. The effects of personality variation on the response of in- 
dividuals to the stress imposed by a controlled isolation situation. 


2. By studying only one major personality type at a time and 
varying the composition and period of isolation, it may be possible to 
determine the relative effect of the various components of a compe 
stress on these individuals. 


8. The same technic should then be applied to the study of 
small groups. To determine any difference in defense or response 
that could be attributed to the interaction within the group. 


By pursuing such investigation it may be possible to describe 
and quantify the variables pertinent to a sound defense against the 
development of any part of the isolation syndrome or associated 
state of mind. 
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